Threats posed by new, emerging or re-emerging infectious diseases are taking a global dimension. These diseases are a leading cause of morbidity and mortality around the world and have an influence on the economic growth and development of nations. Several evaluation studies on existing infectious disease surveillance systems (passive and/or active) have been undertaken to identify the strengths and weaknesses in order to improve surveillance activities. Research is also directed towards identifying specific factors that influence the information flow in the notification process of infectious diseases at different levels, such as completeness, timeliness, sensitivity, etc. Studies reported from Sri Lanka and the United Kingdom are very limited. Further, we rarely find any literature on comparative studies on disease surveillance systems in two different geographical locations. In this study in-depth, semi-structured interviews were conducted to collect data, in Jaffna (Sri Lanka) and Sheffield (UK).
Introduction
The world today is largely characterised by globalisation, connectivity and speed. However, the control of the spread of communicable diseases is still a challenge (1) . Notifiable disease reporting systems provide the basis for surveillance of communicable diseases. In this study, the existing notifiable disease surveillance system in the United Kingdom is compared with the system in Sri Lanka. Several evaluation studies to identify the strengths and weaknesses of existing infectious disease surveillance systems (passive and/or active) have been reported (2, 3, 4, 5, 6, 7, 8, 9) . However, the literature on comparative studies on disease surveillance systems in two different geographical locations is very limited. Nevertheless, this type of comparative studies is expected to reveal the merits and demerits of the two different systems under study and has the potential to improve the quality of the existing infectious disease surveillance systems in both locations. The principal objective of this study was to explore the merits and demerits of the existing surveillance system for reporting of notifiable diseases in Sri Lanka and compare it with that in the United Kingdom, with a view to improving its quality.
Research Methods
Research design: This study was carried out in well-defined geographical locations in Sri Lanka and the United Kingdom. The participants in the studies were the staff concerned with the reporting (notification and investigation) process of the notifiable disease surveillance systems. A qualitative approach, using in-depth, semi-structured interviews was chosen to obtain information about their perceptions of problems with the existing system for reporting of notifiable diseases and suggestions for improvement in performance.
Recruitment of participants:
Participants for the study were recruited from Jaffna and Sheffield. The main criterion was to be engaged in work related to the notifiable disease surveillance system at a local level.
Medical Practitioners (from government and private medical institutions) and staff of the Public Health Services, and those involved in the recording and reporting of notifiable diseases in the Jaffna District, participated in this study. Health services in the Jaffna District are delivered to a population of approximately 653,700 (as at 31 December 2006), through 11 Medical Officers of Health (MOH) units, 105 allopathic, and 116 indigenous medical institutions located (both in the government and private sectors). The total number of western and indigenous medical institutions comprised in each sector of the Jaffna District is illustrated in Figure 1 .
Figure 1. Distribution of healthcare institutions in Jaffna District, Sri Lanka
A list consisting of the names of Public Health Workers, Western Medical Practitioners and Indigenous Medical Practitioners was prepared with help from various sources. From the list, 100 were selected randomly and invited to participate in the study, considering the different staff categories and MOH divisions in Jaffna. Out of these 100 invitees, 38 staff consisting of 20 notifiers, 12 reporting staff and six administrative staff, as detailed in Table 1 , participated in the study having accepted our invitation. Council. In addition, a microbiologist from a medical laboratory was also recruited. Using information available on the web regarding GP Practices, a list of General practitioners and Practice managers currently working at the Sheffield district was prepared. The list comprised of 299 GPs and 74 Practice managers, of whom 100 GPs and 37 Practice managers were randomly selected and invited to participate in the study. Of these 137 invitees, nine staff consisting of five notifiers, three reporting staff and one administrative staff, as detailed in Table 1 , participated in the study.
Data collection and analysis:
In-depth, semi-structured interviews were conducted as per the interview guide. A total of 47 interviews (38 in Jaffna and nine in Sheffield) were conducted. All the interviews (25-50 minutes of duration) were tape-recorded with the participants' consent and fully transcribed, assuring privacy and confidentiality issues. The results obtained from thematic analysis were used to compare the notifiable disease surveillance systems in the two different locations.
Results and discussion
Legal requirement for the notification of certain infectious diseases was introduced towards the end of the 19 th century both in Sri Lanka and in the UK. Initially, only a few infectious diseases were reported. The number of reportable diseases has increased over the decades to 27 in Sri Lanka and 30 in the UK, and 21 of these are common for both countries. In the following sections, we discuss the sources of notification, surveillance to process and feedback mechanism in relation to existing surveillance systems in the UK and Sri Lanka, and compare the systems with regard to their merits and demerits and suggest how the system can be improved in Sri Lanka ( Table 2 ).
Components

UK system SL system Remarks
Notifiers General Practitioners
Doctors (in hospitals) Microbiologists (from laboratories)
General public
Western Medical Practitioners Incomplete notification is common both in the UK and SL, whereas reasons differ. In the UK, it is due to lack of priority for infectious disease surveillance. However, in SL participation in notification except western medical practitioners is inadequate. 
Laboratory involvement in notification
Medical laboratories involve in disease notification to CCDC and public health laboratories support for investigation.
Medical laboratories report back to the medical practitioners who requested the lab tests. Public health laboratories are not existing at regional level.
Completeness and timeliness of reporting in disease surveillance activities can be improved with direct laboratory notification to a proper officer.
Feedback mechanism
Health Protection Report published by the health protection Authority HPA, at national level
Weekly
Epidemiological Report (WER) and Quarterly Epidemiological Bulletin (QEB) published by the Epidemiology unit, at national level Epidemiological publications at regional level are required for dissemination of regional information Data processing, communication and information sharing
Paper-based, plus information sharing by electronic means Fully paper-based and communication by post Timeliness of reporting is improved through computerisation Table 2 . Comparison of the components of the surveillance process in the UK and Sri Lanka Sources of notification: In the UK, the responsibility for reporting diseases to the local 'proper officer' was on the head of the family or landlord at the beginning, but later this was restricted to the attending medical practitioner, either in the patient's home or surgery or hospital. However, it was observed that medical practitioners do not give priority to notifiable disease reporting, as communicable diseases are not a major health problem in the developed world compared to developing countries like Sri Lanka. Further, medical laboratories in the UK are also involved in surveillance activities, by sending the laboratory reports related to notifiable diseases to the local 'proper officer' (known as CCDC -Consultant in Communicable Disease Control) directly. As this process is slow (due to the time taken for confirmatory tests), they usually inform the CCDC immediately over the phone in case of an emergency. Apart from this formal reporting of notifiable diseases, sometimes informal notifications are also received at local authorities (City Councils or Local Health Protection Units) from schools, employers and the public.
According to the Quarantine and Prevention of Diseases Ordinance introduced in 1897 and its subsequent amendments (10) in Sri Lanka, a medical practitioner, or any person qualified to treat diseases should notify immediately when they encounter a patient with a notifiable disease mentioned in the 'list of notifiable diseases' to the 'proper authority' (known as MOH -Medical Officer of Health). Public health workers also occasionally detect and report cases with notifiable conditions during their field visits. In addition, civil service officers, educational institutions, family members and neighbours are expected to notify these diseases during major epidemics. However, except for western medical practitioners in government hospitals, notification from other sources (including western medical practitioners from the private sector and indigenous medical practitioners) is very limited. Thus, the completeness of notification is not satisfactorily achieved. It would be evident from the above discussion with regard to sources of notification, introducing direct laboratory notification to MOH would help to improve the timeliness and completeness of notifiable disease reporting in Sri Lanka. Improving timeliness would be achieved, if a case of notifiable condition is reported immediately with a clinical diagnosis, even before it is confirmed with the laboratory reports. Moreover, laboratory reporting would act as a double-check for notification received from medical practitioners, and thus it would enhance the completeness of notification. Further, informal reporting (via telephone) from educational institutions, civil service officers and general public to respective MOHs (in Sri Lanka) should also be encouraged, in order to complete reporting of communicable disease incidences.
Surveillance process: Allopathic system of medicine is predominantly used in the UK. The existing surveillance system for notifiable diseases in the UK is illustrated in Figure 2 .
Regarding infectious disease notification, food and water borne diseases are reported to the local authority and other notifiable diseases are reported to Local Health Protection Unit (LHPU) by filling the notification card manually by the medical practitioners and posting it to the respective CCDC or any other person appointed by the local authority for this purpose.
However, it was reported by many participants that electronic notification be an advantage as GP practices in the UK are moving towards paperless systems, preferably with an electronic signature for authorisation wherever necessary. In 2009, an electronic version of the 'Enhanced Tuberculosis surveillance form' was introduced by the Health Protection Agency (HPA) for the first time. In relation to this, Sheffield City Council also posted a 'Suspected food poisoning report form' on their website, to encourage the public to get involved in notification.
On receipt of notifications, consequently, notifications related to food and water borne diseases are handled by the EHOs at the local authority and notifications of other infectious diseases are dealt by the Health Protection Nurses at the LHPU. The public health laboratories in the UK support Environmental Health Officers (EHO) and Health Protection Nurses in disease confirmation. In Sheffield, initially notifications are received by the Information Officer (at the local authority) and Surveillance Officer (at the LHPU) who feed them into the surveillance system which are transferred to the EHOs and Health Protection Nurses respectively, for further action. These public health officials then decide whether appropriate questionnaires related to specific diseases should be sent out to patients or a visit to the patient's house is required or the food establishment needs to be inspected. Subsequently, relevant information is updated in the databases at the local authority and LHPU, by the Information Officer and the Surveillance Officer respectively, and then, these surveillance data would be exchanged between the two institutions and HPA. The exchange is secure, password protected and reserved for those people who are involved in that particular work. NOIDs (Notification of Infectious Diseases) reports are generated on a weekly basis at LHPUs from the database system and sent to the Centre for Infections.
Figure 2. Mechanism of data collection for notifiable disease surveillance in the UK
In Sri Lanka, along with the allopathic system of medicine, the Siddha, Ayurveda, Unani, Acupuncture and Homeopathy systems are also practised. However, the allopathic system is mainly followed for treating notifiable diseases. People prefer Siddha or Ayurveda treatment for some notifiable diseases such as hepatitis or measles, yet notifications from the indigenous medical practitioners is rather poor mainly due to the lack of a system for notification which leads to incomplete reporting of infectious diseases. Further, in Sri Lanka, usually notifications of all the communicable diseases as per the list of notifiable diseases are sent to the MOH of the area where the patient resides. This surveillance process is depicted in Figure 3 .
On receipt of these notifications at MOH offices, details are recorded in the Notification Register and then distributed to respective Public Health Inspectors (PHIs) of the area for investigation and further action. After investigation, the PHIs usually submit their investigation reports of confirmed cases to the MOH for further processing. Subsequently, information in these reports is transferred to several forms and registers, before it ends up in the preparation of the WRCD (Weekly Report of Communicable Diseases) on a weekly basis. All these activities are performed manually and it is noticed that a number of details are repeated in more than one surveillance tool. As such, it becomes a labour-intensive and time-consuming process. When comparing the two systems, it is noted that the Sri Lankan system lacks the involvement of public health laboratories in the investigation. There are no public health laboratories at present in Jaffna to support PHIs in investigations.
Figure 3. Notifiable disease surveillance system in Sri Lanka
Hence, if notification is based on probable diagnosis then confirming the disease during investigation would be difficult for PHIs, if not impossible. Moreover, medical laboratories usually send their reports to the respective medical practitioner who referred the patient for the investigation. On most occasions, medical practitioners notify the cases based on these laboratory reports, and that results in delays.
However, it was observed that certain special laboratories in Colombo are reporting the confirmed cases to the Epidemiology Unit directly on a regular basis. Furthermore, most of the health staff at both locations preferred the computerised surveillance system for notifiable diseases due to the advantages such as speed in information delivery, better accessibility, easy record maintenance and report creation. In this context, the Notifiable Disease Surveillance System (NDSS) in the UK is computer-aided and/or partly-computerised, whilst Sri Lanka still depends on a paper-based system. In the semi-automatic system of the UK surveillance process, though many functions are still performed manually, the computerisation of storage and retrieval of data reduce delays.
Feedback mechanism: Epidemiological publications published at national level are considered as a source of feedback for surveillance data provided at regional and local levels, at both locations. In the UK, the 'Health Protection Report' is published by the HPA (at a national level) on a weekly basis and is accessible for authorised users through its website. Certain LHPUs also produce a quarterly newsletter for GPs which carries information related to different aspects of infectious diseases pertaining to that region. Regarding the SYHPU, in addition to these regular publications, e-mail alerts are also sent by the CCDC to health staff involved in notifiable disease surveillance activities during outbreaks. However, medical practitioners prefer feedback on individual cases reported by them, rather than these general publications.
In Sri Lanka, the 'Weekly Epidemiological Report' (WER) and 'Quarterly Epidemiological Bulletin' (QEB) published by the Epidemiology Unit (at national level) are the main sources of current epidemiological information. The utilisation of these publications among health professionals is restricted due to lack of awareness, delays in publication, the medium as a barrier, limited circulation and problems in accessibility.
Compared to Sri Lanka, accessibility to epidemiological publications is adequate in the UK, although the level of utilisation by the health professionals does not appear satisfactory. In Sri Lanka, adequate efforts should be taken at national level to ensure timeliness of release and to enhance the accessibility of these publications. In addition, one of the major drawbacks observed in the feedback mechanism at both locations is the lack of publications on epidemiological information at regional level. Thus, it is recommended to take action at regional level to collect, collate and publish epidemiological information at regular intervals.
In conclusion, this comparative study assessed the existing NDSS of Sri Lanka and the UK, and explored the features that would be applied to develop an information system suitable for the surveillance of notifiable diseases in Sri Lanka. Completeness and timeliness of reporting are two essential features which need to improve in any disease surveillance system. In order to achieve completeness, this study identified various sources of notification in Sri Lanka, in addition to current notifiers. Further, laboratory involvement in surveillance activities is recognised to be important as it improves completeness and timeliness of disease reporting. Furthermore, computerisation of the existing surveillance system is also identified as an advantage over paper-based systems, in enhancing the timeliness of reporting. This study also emphasised the importance of regional level publications related to communicable disease surveillance activities.
